Targeted treatment for metastatic renal cell carcinoma and immune regulation.
New targeted agents have become the mainstream of treatment in metastatic renal cell carcinoma (mRCC) and substituted the previous cytokine-based therapies. Vascular endothelial growth factor (VEGF) pathway is the principle target for drugs like sunitinib, sorafenib and bevacizumab. As VEGF is regulating dendritic cell (DC) function, inhibition of VEGF results in activation of DCs and a shift towards cellular (type 1) immunity, which is believed to favor cancer rejection. Recent studies have established the immune-stimulating effects of sunitinib that may as well be a marker for effectiveness. On the other hand, sorafenib not only inhibits VEGF receptor (VEGFR) but is also a B-Raf inhibitor (a component of the ras - MAPK pathway) and this leads to downregulation of immune responses. Sorafenib has not yet shown benefit in first-line treatment of mRCC when compared to interferon (IFN)-alpha and sorafenib-mediated immunosuppression may partially account for that. Mammalian target of rapamycin (mTOR), the target of temsirolimus, is an element of the DC activation pathway. There are no data for in vivo effects of temsirolimus in the immune system. The addition of IFN-alpha to temsirolimus resulted in inferior outcomes than temsirolimus alone. IFN-alpha has however still a place in mRCC treatment, as bevacizumab has been approved in combination with IFN-alpha. New clinical trials address the effects of the combination of cytokines with targeted agents. The immune-modulating effects of targeted treatments may be important in pharmacodynamic outcomes, effectiveness or the development of adverse events.